This study is concerned with the organizational characteristics of Hong Kong"s manufacturing firms, the business and technology strategies they adopt. Before turning to those issues, it is useful to set the study in its broad setting, which is East Asian economic development. The purpose of this paper is to set out that broad setting, focusing on the explanations put forward for Hong Kong and East Asia"s economic success. Particular attention is paid to the role of technology in economic development, to the technology policies adopted by governments and to the means by which East Asian firms have developed their technological capabilities. The paper also shows that Hong Kong Special Administrative Government (HKSAR) has taken a different route to development than other East Asian economies, which may have implications for its great change in policies to support R&D through the Research and Development Cash Rebate Scheme. Under the scheme, a company will receive a cash rebate equivalent to 40% of its expenditure in R&D Projects.
Introduction
There is broad agreement on a number of basic conditions, which formed the foundation for East Asia"s economic success. First, firms undoubtedly benefited from low rates of interest, relatively low inflation and high rates of saving. Second, there is little doubt that achieving macroeconomic stability by "getting the basics right" (World Bank 1993) was a key factor. Third, each "Asian dragon" developed an appropriate educational and technological infrastructure. In the early stages removing illiteracy and supplying a sound general education was important for industrial development. Once literate, children then went on to receive vocational education and by developing, adapting and improving training and education policies, each country supplied a sufficient number of skilled workers for firms to utilize. Each country set up institutes for engineering training and support for industry; many firms benefited from their services and supplies of well-trained engineers and technicians. Vocational courses, often directed towards company needs, were carried out in local universities and polytechnics.
While there is a large measure of agreement on these basic foundations of East Asian success there is nevertheless ample room for disagreement and debate on a variety of themes. At the level of political economy at least four schools of thought can be identified: the free-market thesis, the developmental state approach, neo-modernization theory and the globalization perspective (Chiu and Wong. 1997) . Taking the region as their unit of analysis, adherents of the above strands each developed an "East Asian Model" by looking for the "crucial similarity" among the four "Asian dragons'. First of all, free-market advocates like Balassa (1988) and Friedman and Friedman (1980) highlighted the centrality of a well-functioning market mechanism where price signals allocate resources efficiently and effectively. On the other hand "statists" like Johnson (1987) , Amsden (1985) and Wade (1988) all stress that in East Asia the state has played a much more active and extensive role in the socio-economic transformation than free-market advocates assume. Going beyond the market-versus-state debate are neo-modernization theorists, who associate economic development with cultural categories like Confucian heritage (MacFarquhar 1980) and family entrepreneurialism (Wong 1988) . Meanwhile, those who adopt the globalization perspective see the "Asian Miracle" as part of the wider restructuring of the international political economy in the Post-War era (Dicken 1992; Henderson 1989) . the regional level obscures diversity among economies. The market-versus-state debate is a good example; with free-market advocates like Friedman and Friedman (1980) selectively highlighting the case of Hong Kong whereas statists like Johnson (1987) tends to ignore the former British colony. Not surprisingly, doubts remain as to whether there is one development model in East Asia (Dowling 1994; Kuznets and Perkins, 1994) .
Accounting for Economic Growth
Just as political economists have approached East Asian development in diverse ways, so have those economists whose more narrow concern is to explain the region"s growth in national income. The group that has attracted most attention might be labeled "fundamentalists" (Young, 1992 (Young, , 1994a (Young, , 1994b Kim and Lau, 1994; Krugman, 1994; Collins and Bosworth, 1997) , who claim that growth in the region was largely driven by increases in inputs. The fundamentalists began this debate with Young"s 1992 paper, which maintains that growth in the region was input-driven; mainly capital, and that productivity increases were negligible if not zero. Young reached this conclusion by estimating the rate of the so-called total factor productivity (TFP) growth. But without any doubt, it was Krugman's (1994) paper that popularized the debate when, based on the results of Young (1992) and Kim and Lau (1994) , he provided a controversial interpretation of the East Asian Miracle and compared the "Asian dragons" to the Soviet Union. The so-called "Krugman thesis" that there was no miracle behind East Asia's growth but simple capital accumulation, has important implications for the understanding of the East Asian miracle, being interpreted to mean that these countries will not be able to sustain their economic growth, and may end up like the Soviet Union.
However, as Davies (1996) pointed out, Hong Kong was an exception to the general pattern of results found by the fundamentalists. While the city certainly spent very little on research and development, and lagged behind the other Asian dragons in terms of inputs to the process of technology development, nevertheless its total factor productivity grew much more rapidly than its rivals". The combination of "high IQ and low technology" seemed to give Hong Kong the best of both worlds -minimal commitment of resources to the risky process of innovation but maximum return in terms of improved efficiency.
The Question of "Up-grading"
Hong Kong"s unusual position is also reflected when the focus narrows further to the question of industrial "upgrading". UNCTAD (1996) compared the export pattern of four "Asian dragons" over the period, and singled out Hong Kong for its loss of market share in almost half of the highly dynamic product sectors in which it had earlier built a strong market presence. In the same vein, Chow and Kellman (1993) note that while Taiwan, Singapore and South Korea have successfully "upgraded" their exports from labour-intensive and resource-based products to more technology-intensive ones through the mid-60s to early 90s, Hong Kong had the least structural transformation of commodity composition of exports over the period. While Taiwan, Singapore and South Korea appeared to have dramatically upgraded their local industrial bases in one way or another, commentators have seen it as puzzling that Hong Kong appeared to stay with labour-intensive manufacturing for more than three decades. (Chiu and Wong, 1997) .
As the heart of these debates lies in the role of technology and technology policy in East Asian economic development and growth, some of the differences that emerge across nations warrant further attention.
Alternative Approaches to Technology in East Asian Development
Technology may be defined as "information and the capability to use it" (Davies and Whitla 1995) . The two primary processes involved are the acquisition of technology and its exploitation. Resources are expended to acquire (or generate) new technologies, and those are subsequently exploited for an economic return. This on-going cycle has been described by Matthews (1992) , noting that at firm level "technology strategy" provides guidance to the management of these processes, ensuring alignment between corporate objectives, business strategies and operational activities, including R&D projects. In that case it is possible to ask "what has been the role of technology in the "Asian dragons" as they have developed over the last few decades? Chiu et al (1997) suggest that the four "Asian dragons" adapted to the restructuring era by a combination of three broad strategies. That strategy set included: first, expanding outward investment and relocating production processes in other developing countries; second, raising the level of regional integration in trade; and third, increasing the value-added content of their exports and up-grading their industrial structure. Most of the Asian dragons paid greatest attention to the third strategy, leading the assimilationists (Dahlman and Westphal, 1981; Dahlman et al., 1987; Hobday, 1994a Hobday, , 1994b Hobday, , 1994c Romer, 1993a Romer, , 1993b Pack, 1993; Pack and Page, 1994a, 1994b; Nelson and Pack, 1996) , to argue that the essential component of the recipe followed by East Asian countries was the acquisition and mastery of foreign technology, and the capacity to put that technology into practice. Moving beyond that approach, having learned from the technologically more mature nations, some of the East Asian nations have begun to develop their own "innovation-capability". Throughout the last decade South Korea has vigorously shifted its emphasis from "imitation strategy" towards "innovation strategy" by intensifying in-house R&D (Kim 1997). Likewise, Taiwan has been keen on acquiring cutting-edge capability in various technology areas such that a globally orientated strategy is now a real possibility for a handful of firms (Lee and Pecht 1997) . Even Singapore has developed locally a world-class engineering capability in spite of predominance of Multinational Corporations, as for example; strong precision engineering industries that have been built up around the hard disk drive sector (Wong 1996) . Hong Kong, by contrast, placed heavy reliance on the relocation strategy, and in consequence is often described as "failing" to realize the prospects for up-grading.
These differences amongst the four "Asian dragons" may in part be attributable to the different policies adopted by both government and the private sector in respect of industrial technology development. It is common to regard the stimulation of industrial research and development (R&D) as the main objective for technology policy. According to the figure provided by Henry Tang, the secretary for Commerce, Industry and Technology of HKSAR in July 2002 the comparative figures are shown in Table 1 . As Tang said, "Indeed, Hong Kong's total R&D expenditure lags behind our neighbors by quite a wide margin. Taking Singapore and Taiwan as examples, they spent a total of US$1.74 billion and US$6 billion respectively in the year 2000 as compared with US$0.79 billion in Hong Kong. Indeed, R&D expenditure in Hong Kong only accounted for 0.49% of our GDP, as compared with 1.89% for Singapore and 2.05% for Taiwan." Most of our R&D activities are Government funded and concentrated in our Universities. Such activities account for more than 80% of the total R&D activities in Hong Kong. In Singapore, the situation is quite the opposite as more than 60% of the R&D activities are funded by the private sector. As pointed out by Tang, a growing base of R&D capabilities also permits better and faster diffusion of new technologies within the economy. Added to this, market failures in stimulating the growth of a "technology culture" in an industrializing economy is very important. Although Tang said that the HKSAR Government has fully committed and will invest in R&D activities, I have to study the other dragons' technology policy in order to get some insight for next section.
Hobday (1995) provides a useful overview of the differences amongst the four Asian dragons, as shown in Table  2 , focused on the relative open-ness of their economies and the extent of government intervention. Both South Korea and Singapore followed highly interventionist policies. Singapore intervened mainly indirectly through subsidies and other inducement to transnational corporations as well as infrastructural and educational policies, often for the benefit of specific foreign firms. South Korea intervened both indirectly and directly in the strategic affairs of the Chaebol, offering cheap finance, setting export targets, preventing some diversifications and allowing others.
Table 2. Alternative approaches to industrial development in East Asia
Source: In the case of Taiwan, the government intervened selectively in scale-intensive areas such as semiconductors, but left most export activity to the strategies of private companies in the market place. Hong Kong, on the other hand, pursued a non-interventionist, laissez-faire approach to industry and economic development. Table 1 .2 also illustrates important differences in the orientation of industrial policy. While Hong Kong and Singapore pursued strictly conventional export-led policies and Yu (1998) pointed out that Hong Kong embarked on its export-led industrialization in the early 1950s and experienced rapid growth in the 1960s. During 1968-71, the average growth rate in real terms was approximately 6.5% and by 1971, the per capita income reached HK$6,096, placing it second behind Japan in East Asia (Riedel, 1974, p. 11) . BY 1992, the GDP reached HK$742,582 million. After more than three decades of rapid growth, Hong Kong has emerged as one of the richest economies in Asia. South Korea and Taiwan combined these policies with import substitution, controlling or banning imports to protect local firms and using government procurement to stimulate local enterprise. South Korea was the most restrictive, receiving much less Foreign Direct Investment (FDI) than the two city-states, despite its greater size. Taiwan often negotiated the terms of FDI and tied transnational corporations to local content rules and export targets. In sharp contrast, Singapore and Hong Kong encouraged FDI with low taxation, special incentives and welcoming policies and schemes, allowing a degree of freedom seldom witnessed in South Korea and Taiwan.
Regarding company size, while Taiwan and Hong Kong depended to a large extent on small, Chinese Family Businesses (CFBs), the South Korean Government patronized the very large conglomerates. South Korean technology policies resulted in highly concentrated industrial structures, with the Chaebol. By contrast, in Hong Kong and Taiwan, small firms proliferated, resulting in a highly dispersed industrial structure.
Technology Policy and company strategy was closely entwined. Small size led overseas Chinese firms to rely on speed and flexibility, while the large South Korean companies took a high-volume, process-intensive approach. Many Taiwanese and Hong Kong firms specialized in fast changing market niches. South Korean Technology policies and corporate strategies owed much to the Japanese keiretsu, which provided a nearby role model. By contrast, Taiwanese approach drew from a variety of sources. Local firms combined their traditional overseas Chinese business styles with modern management training received in leading US corporations, universities and business schools. Many Taiwan's high-technology firms owe more to the American management influence than to the Japanese.
Regarding ownership, Taiwan and South Korea relied mostly on locally owned firms, while Singapore depended almost entirely on foreign Transnational Corporations (TNCs).
Overall, the evidence shows striking contrasts between the four non-Japanese models of East Asian development. Policy diversity led to plurality in industrial concentration, corporate ownership and strategy, patterns of innovation and paths of industrial development. Second, the latecomers responded to the outward-looking, export-led industrial policies of each country. Export-led growth provided the framework to enable firms to overcome their dislocation from the centers of world innovation and demanding international markets, providing the demand-pull for innovation in East Asia. Where import-substitution was evident, as in the case of South Korea and Taiwan, import restrictions were conducted within an overall policy of export-led growth. Exports acted as a focusing device for technology investments and encouraged the growth of a variety of institutions to enable exports to flourish. Arrangements such as OEM, joint ventures, licensing and sub-contracting were encouraged by government policies, allowing firms to acquire and adapt foreign technologies.
Finally, governments intervened to ensure that the entrepreneurial base was strong enough to lead industrialization. Without a sufficiently talented cadre of firms, no industrial strategy can be successful almost by definition. Technology policies to overcome what can be called entrepreneurial (or corporate) failure took various forms. In Singapore in the 1960s the quality and quantity of local firms was judged by government to be inadequate to lead industrialization. It therefore set about attracting Transnational Corporations (TNCs) to develop the electronics industry and tool control of other industries itself. In South Korea, market mechanisms and institutions were also inadequate; the domestic government built up the large Chaebol to overcome the problem of corporate failure. In Taiwan, in many scale-intensive sectors state-owned firms were established to organize industrial development. However, in Hong Kong, firms adopted relocation strategies on ad hoc basis, which is why Hong Kong is often described as being more than a decade behind in technology as compared with the other competitor. Table 3 provides an overview of the different industry and technology policies adopted in East Asia, taken from Lall and Teubal (1998 and 2009) . Lall and Teubal (1998 and 2009) 
Conclusions
This research paper has set out the background against which this study is to be set. In common with the other East Asian "dragons", Hong Kong has seen economic success sustained over a period of many decades. However, the city has also differed from its neighbors in a number of key respects. First, and most broadly, Hong Kong has devoted very few resources to the process of technology development. And yet, at the same time, it has experienced superior growth in total factor productivity, suggesting that in some way the benefits of technology development are being acquired, without the costs being incurred. Second, throughout the colonial period, government policy towards the development of industry and technology was much less interventionist and supportive than in the other "dragons". Thirdly, of the broad development strategies open to industries in East Asia, Hong Kong firms have chosen the re-location of their activities into developing countries (mostly China) in preference to up-grading the local industrial base.
While many commentators have interpreted Hong Kong"s technological performance as a "failure", that conclusion sits uncomfortably with the evidence on rapidly improving efficiency. At the end, the Hong Kong Special Administrative Government (HKSAR) takes to promote and support The innovation and Technology Industry. That will be the key economic areas that the HKSAR Government seeks to further develop. Formally established on 20 Nov 2015, the Innovation and Technology Bureau (ITB) is responsible for formulating holistic policies relating to innovation and technology; strengthening the co-ordination among the Government, industry, academia and research sectors; and expediting the development of innovation, technology and related industries in Hong Kong. The Bureau comprises an innovation and Technology Branch and overseas the operation of the Innovation and Technology Commission (ITC) and the Office of the Government Chief Information Officer (OGCIO).
In Nov 2016, 1 500-Million Technology Voucher Program (TVP) was launched on a pilot basis under the technological services and solutions to improve productivity, or upgrade or transform their business processes.
Other work priorities of the ITB include collaborating with relevant policy bureau and government departments, as well as the public and private sectors, in examining Smart initiatives, facilitating further use of public sector information and big data applications, and developing Hong Kong into a connected Wi-Fi City.
The Research and Development (R&D) Cash Rebate Scheme aims to reinforce the research culture among business enterprises and encourage them to establish stronger partnership with designated local public research institutions. Under the scheme, a company will receive a cash rebate equivalent to 40% of its expenditure in R&D projects.
To assist local technology start-ups and entrepreneurs to get through the most vulnerable inception stage of their businesses, the Hong Kong Science and Technology Parks Corporation (HKSTP) offers three incubations:
Incu-Tech for new technology start-ups (three years) Incu-Bio for those involved in biotechnology (four years); and Incu-App for those focused in web-and smartphone-based apps (18 months)
The incubation programs provide subsidized office space, financial aid package as well as comprehensive range of support services for the incubates during the incubation period. Last but not least, In May 2017, the ITB launched a 500 Million Innovation and Technology Fund for Better Living to subsidise innovation and technology projects which will bring more convenient, more comfortable and safer living to the public, or those addressing the needs of specific community groups.
